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Purpose: A new strain of the H1N1 subtype of influenza A virus resulted in a pan-
demic outbreak. In South Korea, cases of pandemic influenza have increased. 
Therefore, we explored perception or preventive behaviors for this virus in hospital 
employees and outpatients. Materials and Methods: Data was collected from hos-
pital employees and outpatients at three university hospitals located in Daegu, 
Gyeongju in South Korea between the 21st and 30th of September, 2009 using a 
self-administrated questionnaire. We estimated perception by components of The 
Health Belief Model (HBM), preventive behaviors consisted of avoidance behav-
iors, and the recommended behaviors by the Korea Center of Disease Control and 
Prevention (KCDC). Desire for vaccination was identified. Results: The 1,837 par-
ticipants comprised hospital employees (n = 880, 47.9%) and outpatients (n = 957, 
52.1%). Of all hospital employees, 491 (55.8%) and 708 (80.5%) perceived suscep-
tibility of the pandemic influenza and benefits of the preventive behaviors, respec-
tively. Among all outpatients, 490 (51.2%) and 651 (68.0%) perceived susceptibili-
ty of the pandemic influenza and benefits of the preventive behaviors, respectively. 
Recommended preventative behaviors were adopted by 674 (76.6%) of hospital 
employees and 631 (65.9%) of outpatients. Vaccination was desired by 479 
(54.4%) of hospital employees and 484 (50.6%) of outpatients. Factors influencing 
preventative behaviors included gender, economic status (for hospital employees) 
and educational level (for outpatients). All HBM components except perception of 
barriers were associated with the preventive behaviors in both groups. Conclusion: 
The majority of the surveyed hospital employees and outpatients perceived the ben-
efits of preventive behaviors for pandemic influenza and performed them. 
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INTRODUCTION
A new strain of influenza A virus, H1N1 subtype as “Pandemic H1N1 influenza”, Hwee Soo Jeong, et al.
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proved by the Institutional Review Board of Dongguk Uni-
versity Gyeongju Hospital. 
All participants were classified as hospital employees and 
outpatients. Each group of respondents was calculated fre-
quency and percentage. The Crohnbach alpha scores of the 
questions concerning perception and preventive behaviors 
were calculated to identify reliability of HBM. To estimate 
respondent’s perception of pandemic influenza, the points of 
three of the relevant questions were combined. When the to-
tal exceeded 9 points, the respondent was judged to comply 
with the HBM. The same approach was used to assess avoid-
ance behaviors and compliance with KCDC recommenda-
tions. A respondent was judged to desire vaccination when 
the response to the pertinent question exceeded 4 points. Fac-
tors related to the performance of preventative behaviors in 
each group of respondents were identified by multivariable 
logistic regression analysis using SPSS version 12.0 (SPSS 
Inc, Chicago, IL, USA). The significance level was 0.05.
RESULTS
During the study period, 11 deaths due to H1N1 pandemic in-
fluenza were reported, with a weekly incidence of 7 cases per 
1,000 people reported. At the time of the pandemic, a vaccina-
tion program has not yet been implemented in Korea.2 
Of the 2,132 participants recruited for the study, 295 
were excluded due to incomplete data. The final participant 
total was 1,837, and comprised 880 hospital employees 
(47.9% of total) and 957 outpatients (52.1%). 
Of the hospital employees, 670 (76.3%) were below 40 
years old. Of the hospital employees, females were more 
prevalent than males (64.5% versus 35.5%, respectively). 
The majority of the respondents were married (n = 510, 
58.0%) and had attained advanced education (n = 785, 
89.2%). A minority of respondents had a high economic 
status (n = 186, 21.1%). 
Of the outpatients, 399 (41.7%) were below 40 years old, 
394 (41.2%) were 40-59-years-of-age and 164 (17.1%) 
were over 60 years old. Males and females comprised 
53.2% and 46.8% of the respondents, respectively. The ma-
jority were married (72.4%). A minority had an advanced 
level of education (n = 405, 42.3%) and a high economic 
standing (n = 119, 12.4%).
The reliability of the questions were verified by a Cron-
bach alpha scores of 0.79 for total HBM components, 0.67 
for avoidance behaviors and 0.75 for KCDC recommended 
is a highly infectious virus. The World Health Organization 
(WHO) raised pandemic alerts level for this virus to phase 
6 in June 2009.1 In South Korea, The Korea Center of Dis-
ease Control and Prevention (KCDC) has recommended 
preventive behaviors for the pandemic influenza such as 
washing hands, using a tissue when coughing or sneezing, 
and reducing outings when respiratory symptoms or febrile 
sensations have developed. Nevertheless, the first mortality 
due to H1N1 was reported in South Korea in August 2009, 
followed within a month by hundreds of reported cases.2 
During the WHO phase 5, less than half of the public re-
sponders had anxiety for pandemic influenza or thought 
that pandemic influenza seriously affected their health.3,4 
The performing rate of recommendation action for prevent-
ing the pandemic influenza was below 40%.3 Any studies 
about perception or preventive behaviors for pandemic in-
fluenza have not been reported in South Korea. Therefore, 
we explored perception and performance of preventive be-
haviors for pandemic influenza in WHO phase 6, including 
the desire of pandemic influenza vaccination.
MATERIALS AND METHODS
Data was collected using self-administered questionnaires 
from hospital employees and outpatients at three university 
hospitals located in Daegu, Gyeongju in South Korea be-
tween the 21st and 30th of September, 2009. We convenient-
ly selected participants who were over the age of 18, and 
regarded hospital employees as doctors, nurses, hospital ad-
ministrators, and technicians of radiology or laboratory. 
The questionnaire included general characteristics (gen-
der, sex, married state, education state, and economic state), 
perceptions, preventive behaviors, and vaccination’s desire 
for the pandemic influenza. We estimated perception of 
pandemic influenza using components of the Health Belief 
Model (HBM). The HBM consisted of five components: 
susceptibility, seriousness, perceived benefit of action, per-
ceived barriers of action, and cues of action.5 We selected 
three questions per component among the Korean transla-
tion form of the HBM identified reliability and validity,6 
modified contents to assess the perception of the pandemic 
influenza. Preventative behaviors were assessed by six 
questions that addressed avoidance behaviors and KCDC 
recommended behaviors.2 We measured these questions 
with a 5 point Likert scale marked from “not agree” as 1 to 
“strongly agree” as 5 (Table 1). The study protocol was ap- Preventive Behaviors for the Pandemic Influenza 
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rier concerning preventative behaviors. Five hundred three 
respondents (52.6%) had assimilated cues concerning pre-
ventative behavior (Table 2). 
Concerning the performance of preventative behaviors, 
674 of the hospital employees (76.6%) performed the pre-
ventative behaviors, that comprised avoidance behaviors (n 
= 218, 24.8%) and the KCDC-recommended preventative 
behaviors (n = 661, 75.1%). Four hundred seventy nine of 
the hospital employees (54.4%) desired vaccination. Of the 
outpatients, 631 (65.9%) performed the preventative behav-
iors. Among those, 586 (61.2%) performed the KCDC-rec-
ommended behaviors, while 280 (29.3%) performed avoid-
ance behaviors. Four hundred and eighty-four of the 
outpatients (50.6%) desired vaccination (Fig. 1).
behaviors. 
Of the hospital employee participants, 491 (55.8%) per-
ceived their susceptibility to the pandemic influenza, 316 
(35.9%) regarded pandemic influenza as a serious health 
threat and 708 (80.5%) perceived the preventative mea-
sures as beneficial. One hundred fifty nine of the hospital 
employee respondents (18.1%) perceived the barrier con-
cerning preventative behaviors and 537 (61.0%) had assim-
ilated cues concerning preventative behavior.
Of the outpatients, 490 (51.2%) and 408 (42.6%) per-
ceived their susceptibility to the pandemic and the serious-
ness of pandemic influenza, respectively. Six hundred fifty 
one of the respondents (68.0%) perceived the preventative 
measures as beneficial and 209 (21.8%) perceived the bar-
Table 1. Survey Items for Perceptions and Preventive Behaviors
Perception of the pandemic influenza
 Perceived susceptibility of pandemic influenza
　I have concerned with pandemic influenza recently
　If I have flu-like symptoms, I will regard those as pandemic influenza’s symptoms
　I have the high risk of pandemic influenza infection 
 Perceived seriousness of pandemic influenza
　Pandemic influenza has a serious effect on my health
　Pandemic influenza is a serious infectious diseases
　If I were to catch pandemic influenza, I have unhappiness
 Perceived benefits of the preventive behaviors (ex, washing hands)
　The preventive behaviors reduce the risk of pandemic influenza’s infection
　The preventive behaviors reduce the medical cost of pandemic influenza’s treatment
　The preventive behaviors has a positive effect on my health’s promotion
 Perceived barriers of the preventive behaviors
　I have difficulty of performing the preventive behaviors
　I have no time for the preventive behaviors
　My idleness has a negative effect on performing the preventive behaviors
 Cues to actions
　I have often contacted the news or article about pandemic influenza
　I have usually interested in methods for health promotion
　I wish to be educated the effective method for preventing pandemic influenza
Preventive behaviors for pandemic influenza
 Avoidance behaviors
　I reduced outing because of pandemic influenza
　I avoided the public transportation because of pandemic influenza
　I avoided a crowed place because of pandemic influenza
 The recommended behaviors by the KCDC
　I will reduce outing of preventing the pandemic influenza
　I have frequently washed hands for preventing pandemic influenza
　I have coughed or sneezed concealing my mouth or nose by tissue
KCDC, Korea Center of Disease Control and Prevention.Hwee Soo Jeong, et al.
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(OR 2.30, CI 1.56-3.41), advanced education (OR 1.87, CI 
1.29-2.71), perception of susceptibility (OR 1.47, CI 1.05-
2.07), recognition of seriousness of health threat (OR 1.66, 
CI 1.17-2.35), perception of benefits (OR 2.25, CI 1.63-
3.10), and cues to action (OR 2.46, CI 1.78-3.41) (Table 3).
　 
DISCUSSION
Since the first case of H1N1 pandemic influenza was re-
In all hospital employees, the statistically significant fac-
tors related to the preventive behaviors included female gen-
der [odds ratio (OR) 2.27, 95% confidence interval (CI) 1.58-
3.25], high and middle economic state (OR 2.09, CI 1.25-
3.51 and OR 2.16, CI 1.44-3.24, respectively), perceived 
susceptibility of the pandemic influenza (OR 1.53, CI 1.03-
2.28), perceived benefits of the preventive behaviors (OR 
3.18, CI 2.15-4.68), and cues to actions (OR 2.63, CI 1.81-
3.81). Among the outpatients, the statistically significant fac-
tors related to the preventive behaviors included marital state 
Table 2. Demographic Data and Perceptions of the Pandemic Influenza in All Participants
Variable
Hospital employees Outpatients
(n = 880) (n = 957)
n % n %
Age (yrs)
    18 - 39 670 76.3 399 41.7
    40 - 59 197 22.4 394 41.2
    ≥ 60 12   1.4 164 17.1
Sex
    Male 312 35.5 509 53.2
    Female 568 64.5 448 46.8
Marital state
    Married 510 58.0 693 72.4
    Others 370 42.0 264 27.6
Education state
    High (over the bachelor) 785 89.2 405 42.3
    Others 95 10.8 552 57.7
Economic state (Won/month)
    High (> 5,000,000) 186 21.1 119 12.4
    Middle (2,500,000 - 5,000,000) 404 45.9 418 43.7
    Low (< 2,500,000) 290 33.0 420 43.9
Perception of susceptibility of pandemic influenza
    Yes 491 55.8 490 51.2
    No 389 44.2 467 48.8
Perception of seriousness of pandemic influenza
    Yes 316 35.9 408 42.6
    No 564 64.1 549 57.4
Perception of benefits of the preventive behaviors  
    Yes   708 80.5 651 68.0
    No 172 19.5 306 32.0
Perception of barriers of the preventive behaviors
    Yes 159 18.1 209 21.8
    No 721 81.9 748 78.2
Cues to action
    Yes 537 61.0 503 52.6
    No 343 39.0 454 47.4 Preventive Behaviors for the Pandemic Influenza 
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the lower incidence of the disease, relative to the United 
States, which experienced many more cases in September, 
2009.2 This speculation is difficult to assess, since no stud-
ies have been published concerning the public perception of 
H1N1 in the US at that time. Prior to the outbreak of severe 
acute respiratory syndrome (SARS), a similarly low recogni-
tion of the threat posed by the disease was reported.8 Efforts 
to bolster public awareness and recognition of infectious 
health threats prior to an actual outbreak are needed. 
More 70% of hospital employee participants regarded the 
preventive behaviors, like avoidance behaviors or the rec-
ommended behaviors by KCDC, as beneficial and per-
formed these behaviors in preventing pandemic influenza. 
ported from Mexico in April 2009,7 many countries have 
sought to curb the global transmission of the disease. In 
Korea, the government and the media have disseminated 
information concerning preventative behaviors.2 We had 
expected that this information campaign would have in-
stilled a high degree of knowledge regarding H1N1 and 
preventative actions.  
However, a half of both hospital employees and outpa-
tients felt that they were easily infected by pandemic influ-
enza, while less than half thought that pandemic influenza 
was a serious disease. At the time of the WHO phase 5 
alert, only 20-30% of respondents perceived that pandemic 
influenza was serious.3,4 These figures could have reflected 
Fig. 1. Proportions of the preventive behaviors and desire of vaccination for pandemic influenza between hospital employees and outpa-
tients. The preventive behaviors consisted of avoidance behaviors or the recommended behaviors by the KCDC. KCDC, Korea Center of 
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OR (95% CI) OR (95% CI)
Age (yrs, reference ≥ 60)
    18 - 39 2.08 (0.60 - 7.27) 1.61 (0.98 - 2.65)
    40 - 59 1.95 (0.55 - 6.95) 1.09 (0.70 - 1.71)
Female 2.27 (1.58 - 3.25)* 1.20 (0.88 - 1.64)
Married 1.14 (0.77 - 1.71) 2.30 (1.56 - 3.41)*
High educational state (over the bachelor) 0.89 (0.49 - 1.93) 1.87 (1.29 - 2.71)*
Economic state (reference low)
    High 2.09 (1.25 - 3.51)* 1.05 (0.62 - 1.77)
    Middle 2.16 (1.44 - 3.24)* 1.01 (0.72 - 1.42)
Perceived susceptibility of pandemic influenza 1.53 (1.03 - 2.28)* 1.47 (1.05 - 2.07)*
Perceived seriousness of pandemic influenza 1.03 (0.66 - 1.61) 1.66 (1.17 - 2.35)*
Perceived benefits of the preventive behaviors 3.18 (2.15 - 4.68)* 2.25 (1.63 - 3.10)*
Perceived barriers of the preventive behaviors 1.10 (0.66 - 1.84) 1.06 (0.72 - 1.56)
Cues to actions 2.63 (1.81 - 3.81)* 2.46 (1.78 - 3.41)*
OR, odds ratio; CI, confidence interval. 
p value was calculated by multivariable logistic regression.
*p < 0.05.  Hwee Soo Jeong, et al.
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nation for H1N1 pandemic influenza. In the general popu-
lation, the vaccination rate of seasonal influenza vaccina-
tion is approximately 50%.12 This rate was low in health 
care workers, in contrast to our results, and high in those af-
flicted with chronic diseases such as asthma,13,14 but lack of 
data prevented us from assessing the vaccination rate in 
those at high risk.  
Our study has some limitations. First, the generalization 
of the results is limited due to non-random sampling. To 
generalize beyond this study, further studies will be re-
quired. Second, the spread of the pandemic influenza is 
now underway, so these results may change, especially the 
desire for vaccination. Third, hospital employees consisted 
of doctors, nurses, technicians and hospital administrators, 
so the results may reflect the views of the predominant 
group. In addition, we did not estimate the high risk group 
for pandemic influenza in outpatient participants. 
In summary, more than 75% of hospital employees and 
65% of outpatients perceived the benefits of preventive be-
haviors for H1N1 pandemic influenza and performed them. 
Factors related to the preventive behaviors were gender, 
economic state in hospital employees, and marital and edu-
cational state in outpatients. All components of the HBM 
except perception of barriers were associated with the pre-
ventive behaviors in both groups. We encourage perfor-
mance of preventive behaviors continuously, considering 
these factors.
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